Abstract: This paper examines the effects of tourism on labor employment, capital accumulation and resident welfare for a small open economy with unemployment. A tourism boom improves the terms of trade, increases labor employment, but lowers capital accumulation. The reduction in the capital stock depends on the degree of factor intensity. When the traded sector is weakly capital intensive, the fall in capital would not be so severe and the expansion of tourism improves welfare. However, when the traded sector is strongly capital intensive, the fall in capital can be a dominant factor to lower welfare. This immiserizing result of tourism on resident welfare is confirmed by the German data.
Introduction
Tourism is a growing and important industry in both developed and developing countries.
It is also an important source of earning foreign exchange and providing employment opportunities for domestic labor. Expenditure by tourists in the receiving country is predominantly in non-traded goods and services. This type of consumption had become quite important especially for economies suffering a downturn in their traded-goods sector. The recent recovery of the Hong Kong economy is a good example of this type of tourism led recovery and growth. In the past two decades, due to the restructuring and relocation of manufacturing A considerable amount of research has concentrated on understanding the effects of tourism on the economy. In the distortion-free static models of Copeland (1991) , Hazari and Ng (1993) and Hazari and Sgro (2004) , a tourism boom yields a demand push, which immediately raises the price of the non-traded good. Since tourism is considered as exports of services, this gain in the "tertiary terms of trade" improves residents' welfare. Subsequent research has extended the analysis of the effects of tourism in two directions. The first direction is to examine the static economies with distortions. For example, Hazari, et al. (2003) and Nowak et al. (2003) are in this line of research, where the former analyzes the welfare effect of tourism in a HarrisTodaro (1970) , urban unemployment economy, while the later introduces increasing returns to scale in the economy. The second direction of research is on the dynamic impacts of tourism.
Using a one-sector economy framework, Hazari and Sgro (1995) found that tourism may be welfare improving although it can lower capital accumulation. Recently, Chao, et al. (2005) have demonstrated that an expansion of tourism may reduce the capital stock, thereby lowering welfare in a two-sector model with a capital-generating externality.
However, the relationship between tourism and employment remains unexplored, although the employment effect of trade policy in general has been a central issue in the literature [cf. Hatzipanayotou and Michael (1995) and Michael and Hatzipanayotou (1999) ]. Does the booming tourism business help create more jobs to the local economy, reduce the unemployment rate and hence improve workers' welfare? To answer this question, we adopt the minimum-wage model of Brecher (1974) in which economy-wide unemployment exists in the economy. The model is extended to incorporate capital adjustments in the long run. Because of the nature of labor intensity in the tourism industry, the expansion of tourism increases demand for manpower, which increases employment Nonetheless, the expansion of the tourism industry may hurt the other sectors in the economy and may lead to a reduction in capital accumulation. When the traded sector is relatively strong capital intensive to the non-traded tourism sector, the fall in the capital stock plays a dominant factor that can lower economic welfare. Hence, in evaluating the effectiveness of tourism to the economy, a trade off between the gain in labor employment and the loss in capital needs to be considered.
The structure of this paper is as follows. Section 2 sets out a dynamic model with capital accumulation for examining the effects of tourism on the non-traded price, labor employment, capital accumulation and welfare in the short and long runs. Section 3 provides numerical simulations for a boost in tourism on the economy. Section 4 outlines the main findings and conclusions.
The Model
We consider a small open economy that produces two goods, a traded good X and a nontraded good Y, with production functions:
The variables L i , K i and V i denote the amounts of labor, capital and specific factor employed in sector i, i = X, Y.
While both labor and capital are perfectly mobile between sectors, there are specific factors V i to each sector.
2 So, the model considered is a mixture of the Heckscher-Ohlin and the specificfactors model. Choosing the traded good X as the numeraire, the relative price of the non-traded good Y is denoted by p. The production structure of the model is expressed by the revenue 
where R LL < 0 due to diminishing returns of labor. 
This equation determines the relative price, p, of good Y.
In a dynamic setting, domestic savings out of consumption of goods X and Y will be used for capital accumulation:
where a dot over a variable is its time derivative. Note that capital is imported with a given world price which is normalized to unity.
Under the budget constraint (3), the domestic residents maximize the present value of their instantaneous utility, U( ⋅ ). The overall welfare W is therefore:
where ρ represents the rate of time preference. Letting λ be the shadow price of capital in the economy, the first-order conditions with respect to C X and C Y are obtained as
In addition, the evolution of the shadow price of capital is governed by
Using the above framework, we can examine the resource allocation and welfare effects of tourism on the economy in the short and long runs.
a. Short-run equilibrium
In a short-run equilibrium, K & = 0 in (3) and λ & = 0 in (7); the amount of capital K is given by K 0 as its shadow price is fixed. 6 For a given value of the tourism parameter T, the system can be solved for L, p, C X and C Y by (1), (2), (5) and (6) as functions of
K, raises the productivity of labor and hence the labor employment (∂L/∂K > 0). However, the increase in capital lowers the supply of good Y by the Rybcyznski effect, which raises its price (∂p/∂K > 0). This lowers the demand for good Y by domestic residents ( ∂C Y /∂K < 0).
Furthermore, for U XY > 0, the decreased consumption of good Y lowers marginal utility of good X, which reduces the demand for good X (∂C X /∂K < 0). Analogously, a rise in the shadow price of capital lowers the demand for labor in production (∂L/∂λ < 0) and the demand for goods in consumption (∂C X /∂λ < 0 and ∂C Y /∂λ < 0). This causes the fall in the non-tradable price (∂p/∂λ < 0). In addition, a rise in tourism increases the demand for the non-traded good and hence its price (∂p/∂T > 0). This gives to an increase in employment in the economy, ∂L/∂T > 0. However, the higher price also reduces the demand for both goods by domestic residents (∂C X /∂T < 0 and
We can use the short-run comparative-static results to characterize the local dynamics of the model. The dynamics of domestic capital accumulation in (3) and its shadow prices in (7) are:
Taking a linear approximation of the above system around the equilibrium, we have:
where a tilde (~) over a variable denotes its steady-state level. Note that
and
The signs of A, B, M and N are in general indeterminate.
However, A > 0, M > 0 and N < 0 when R Kp < 0 and R Lp > ∂w/∂p, i.e., the non-traded good Y is relatively strong labor intensive, and
, the price elasticity of the demand for good Y by tourists is elastic. matrix is negative and the steady-state equilibrium is at point E which is a saddle point with one negative and one positive eigenvalue. For the given initial value of the capital stock K 0 , we can obtain from (10) the following solutions for the capital stock and its shadow price around their steady-state values:
where θ = (µ -A)/B < 0, and µ is the negative eigenvalue in (10). The stable arm of the relation between K and λ, as shown in (12) and also depicted by the SS schedule in Figure 1 , indicates that a decrease in K leads to an increase in its shadow price λ, and vice versa.
c. Steady State
The long-run equilibrium is expressed by the short-rum equilibrium in (1), (2), (4) and (5), together with no adjustments in the capital stock and its shadow price in (3) and (7) as:
Equations (1), (2), (4), (5), (13) and (14) contain six endogenous variables,
and λ , along with a tourism parameter, T. This system can be used to solve for the long-run impacts of tourism on the economy. An increase in the tourism business on the long-run price of the non-traded good Y is:
where U XX < 0, U YY < 0, and ∆ < 0. 9 Note that S = R KK R LL -2 KL R > 0 by the concavity of the production functions. Hence, an increase in tourism will improve the terms of trade.
In addition, from (1) and (14), we can obtain the long-run effects of tourism on the capital stock and labor employment, as follows:
where recalling that R LL /R LK < R pL /R pK < R KL /R KK for stability. An increase in tourism can bring more labor employment in the long run, but at the expense of capital accumulation in the economy. The reduction in the capital stock can be seen in Figure 1 . A boom in tourism shifts both schedules of K & = 0 and λ & = 0 to the left. 10 Since the capital stock is given at time 0, the adjustment path takes from point E to point F. This immediately leads to a fall in the shadow price of capital, 11 and consequent reductions in capital accumulation from point F to a new equilibrium at point E′.
d. Welfare
We are now ready to examine the effect of tourism on overall welfare of the economy.
Total welfare in (4) can be obtainable from the sum of the instantaneous utility
Following Turnovsky (1999, p. 138) , the adjustment path of Z is:
where
Z(0) denotes the utility at time 0. Total welfare is hence:
, and the welfare change is:
where -µ/ρ (> 0) denotes the discount factor.
Utilizing (13), the change of total welfare caused by a tourism boom is:
where p(0) and L(0) are the non-traded price and labor employment at time 0. Since the capital stock is given at time 0, a tourist boom immediately increases the demand for good Y and hence its prices. As a consequence, higher labor demand is needed for producing more good Y. These results can be derived from (1), (2), (5), (6) and (13) as
where H > 0.
The welfare effects of tourism in (18) depend on the changes in the terms of trade, labor employment and capital accumulation. An expansion of tourism increases the initial and steadystate prices of the non-traded good, which yields a gain in the terms of trade as shown in the first term in the curly bracket in (18). While the terms-of-trade effect is known in the literature, the impacts of tourism on labor employment and capital accumulation are of importance to economic welfare. As indicated in second term of (18), tourism can generate more labor employment in the short and the long run via the higher price of the non-traded good. However, the higher price of the non-traded good can reduce the demand for capital, causing a welfare loss as shown in the third term of (18). Due to these conflicting forces, the welfare effect of tourism in (18) is in general ambiguous. In the next section, we will use a simulation method to ascertain the welfare effects of tourism in the short and the long run.
Simulations
To calibrate the effects of an increase in tourism on the endogenous variables of the economy, we need to specific functional forms for the utility and production functions.
a. Specifications
We assume Cobb-Douglas functions for the production of the traded and non-traded goods:
where A and B are the constant technology factors, and α i and β i are respectively the ith factor shares in productions of goods X and Y. Total employment for sectors X and Y in the economy is given by
and total capital in the economy is represented by
Note that capital is inherited from the past and is given in the short run, but it can be freely allocated between both sectors. This is the reason why total capital is indexed by -1 (it is predetermined in the short-run equilibrium) and capital allocation in each sector is not indexed.
Facing the wage rate w, the rental rate r and the non-traded price p, the production sector solves the program:
Here, the specific factors V X and V Y are normalized to unity. The first-order conditions with respect to L i and K i yield equilibrium allocation of labor and capital between sectors:
The consequent factor-price frontiers can be deduced from (25) and (26): 
In addition, real wage, denoted by w c , in the economy is assumed to be rigid in the sense that the wage rate w is indexed to the price of the consumption goods p c :
where p c is defined in (32).
Turn to the demand side of the economy, in which a CES functional form for the instantaneous utility function of domestic households is assumed:
where b ∈ [0, 1] and b = 1 -b are the parameters, γ expresses the index of relative risk aversion and σ captures the elasticity of substitution between the two goods with 1 + σ ≥ 0. From the firstorder conditions of utility maximization, we can derive
Denoting
(1+1/σ) as the consumption aggregate of the traded and non-traded goods, we have
. The price of the consumption aggragate is then defined by p c C = C X + pC Y , which gives
Therefore, the current utility of domestic households can be expressed as:
To close the model, we need to consider the market-clearing condition for the non-traded good Y:
where the demand for the non-traded good by tourists is specified as
where η measures the price elasticity of demand for good Y by tourists. Tourists spending T, measured in the traded good, is exogenous and tourists consume only non-traded good.
Finally, the budget constraint for each period is:
Note that the balance of payments is in equilibrium for each period. From (33) and (35), we can
That is, the excess demand for capital and the traded good is financed by income receipts from tourism.
Total welfare of domestic residents is the discounted sum of the instantaneous utility and it can be written as:
This function is maximised relatively to capital and the consumption of the traded good under the series of budget constraints:
Solving this maximisation program with respect to C X and K, we obtain the first-order conditions: (1 -
(1+1/σ)(1-γ)-1 = δ/b and δ -δ +1 (1 + r +1 ) = 0 where δ is the Langrange multiplier.
After the elimination of δ and δ +1 , we have
b. Calibrations
Equations (21) - (36) There are one anticipated variable C X ,+1 and one predetermined variables K -1 in the system. The eigenvalues in the neighbourhood of the reference steady state are equal to 0.9717 and 1.092. So the local condition of existence and uniqueness are satisfied (one of the eigenvalues must be less than one and the other larger than one to get the existence and uniqueness of a solution). As we will compare the consequences of tourism in the short and in the long run, we simulated the model over 250 periods.
14 As for reference simulations, we let tourist spending T to increase from 0 to 0.01 (which means by 10 billions euros, the German added value in non-tradable goods being 982 billions euros). We obtain the short-and long-run impacts of tourism on the economy, as plotted in 2. L X immediately falls and then slightly increases, while L Y immediately rises and then slightly decreases. This gives that total employment L to rise initially and progressively decreases but stays above its reference level.
3. K X immediately declines and continuously falls, while K Y immediately rises and then declines. However, total K progressively decreases to a lower level.
4. X immediately decreases and then progressively decreases to a lower level, while Y immediately rises and then progressively decreases to a level which is higher than its reference value.
5. p immediately increases above its reference value, and then progressively decreases but stays above its reference value.
6. U immediately increases above its reference value, and then progressively decreases to a value that is above its reference value. The sum of discounted utilities increases from 343.6305 to 344.0061. Hence, a rise in tourism improves total welfare in the long run. Consider reference simulations by increasing tourist spending T from 0 to 0.01. We obtain the short-and long-run impacts of tourism, as plotted in Figure 3 . Compared to the results in Figures 2 and 3 , the patterns of changes in all the endogenous variables are the same.
However, in Figure 3 , the rise in total employment L is smaller but the fall in capital K is larger.
These differences render a different effect of tourism on utility and welfare: although U immediately increases above its reference value, it progressively decreases and reaches a value below its reference value. Therefore, the sum of discounted utilities decreases from 343.6305 to 343.5839. Thus, owing to the fall in the capital stock, a rise in tourism can lower total welfare when the traded sector is strongly capital-intensive relative to the non-traded tourism sector.
Conclusions
Using a dynamic general-equilibrium framework, this paper has examined the short-and long-run effects of tourism on labor employment, capital accumulation and resident welfare for a small open economy with unemployment. A tourism boom improves the terms of trade, increases labor employment, but lowers capital accumulation if the non-traded tourism sector is labor intensive relative to the other traded sector. Nonetheless, the reduction in the capital stock depends on the degree of factor intensity. When the traded sector is weakly capital intensive, the fall in capital would not be so severe and the expansion of tourism improves welfare. However, when the traded sector is strongly capital intensive, the fall in capital can be a dominant factor to lower total welfare. This immiserizing result of tourism on resident welfare is confirmed by the German data. 2. See Jones (1971) for the specific-factor model. Also see Neary (1978) and Beladi and Marjit (1992) for related applications.
3. The stability analysis is provided in the Appendix. 5. A recent study on a generalized minimum wage model can be found in Kreickemeier (2005) .
6. See Turnovsky (1999, p. 108) for the definition of a short-run equilibrium.
7. Mathematical derivations of the comparative-static results are provided in the Appendix.
8. Following Brock (1996) , we use
and 
11. From (1), (2), (5), (6) and (13), we can obtain: 14. The model was simulated and its eigenvalues computed with the software Dynare, which was run under Matlab. Dynare was developed by Michel Juillard, and can be unloaded from the website http://www.cepremap.cnrs.fr/dynare.
Appendix: Short-run Comparative Statics
From (1), (2), (5) and (6) where the condition that η ≥ 1 is imposed in the sign of B. Furthermore, R L -pR Lp = R L1 < 0 because R L is homogeneous of degree one in prices, and the subscript 1 denotes the price of the traded good X, which is relatively capital intensive (i.e., R L1 < 0 and R Lp > 0). In addition, for stability, we need R pL > ∂w/∂p > 0.
